Overcoming drug resistance by enhancing apoptosis of tumor cells.
Drug resistance remains a major clinical challenge for cancer treatment. One mechanism by which tumor cells develop resistance to cytotoxic agents and radiation is related to resistance to apoptosis. Apoptosis is a well-organised process of cell death pre-programmed inside the cell. Apoptosis can be initiated either by activation of death receptors on the cell surface membranes (extrinsic pathway) or through a series of cellular events primarily processed at mitochondria (intrinsic pathway). Apoptosis has been shown to be important for tumorigenesis and cancer treatment. Defects in apoptosis can result in the expansion of a population of neoplastic cells. However, because the death of tumor cells induced by chemotherapy and radiotherapy is largely mediated by activation of apoptosis, inhibition of apoptosis will make tumor cells resistant to anti-tumor treatment. Herein, we will review the molecular changes that have the potential to cause apoptotic dysregulation, including activation of antiapoptotic factors (Bcl-2, BCLX(L), Bfl1/A1 etc.), inactivation of pro-apoptotic effectors (p53, p53 pathway), and /or reinforcement of survival signals (Survivin, FLIP, NF-kappaB etc). Furthermore, we will discuss therapeutic intervention and/or strategies that can lower the threshold for apoptosis of tumor cells that could became useful approaches to treat cancer with special emphasis placed on the important priority to develop new cancer therapeutics toward tumor stem cells.